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(54) Corrugated tubing assembly with integrated quick connector

(57)  Integrated quick connect tubing that includes a
quick connect retainer (12) that is integrated as a cuff
into corrugated tubing (14), most preferably corrugated
tubing fabricated from a rigid plastic. The quick connect
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retainer (12) is preferably fabricated from polypropylene
and is most preferably spin welded to the interior of a
sleeve (18) at one or both ends of the corrugated tubing
(14) to attach the quick connect stepped body or retainer
(12) to one or both ends of the corrugated tubing (14).
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Description

Background and Summary of the Invention

[0001] The presentinvention relates generally to new
and novel improvements in integrated quick connect
corrugated tubing. More particularly, the present inven-
tion relates to integrated quick connect corrugated tub-
ing that incorporates at least one quick connect connec-
tor on one or both ends of the corrugated tubing for use
in major appliance applications.

[0002] Quick connectconnectors have found wide ac-
ceptance in various applications to facilitate rapid con-
nection and disconnection to join, for example, tubing to
other devices. However, these known prior art connec-
tors for tubing have disadvantages that limit their appli-
cation in major appliance applications. These disadvan-
tages include having a substantially constant inside and
outside diameter and, thus, their length cannot be read-
ily adjusted to accommodate variations in the distance
between appliances and associated components. In ad-
dition, various connectors have been used in conjunc-
tion with corrugated tubing. These prior art connectors
also have disadvantages that limit their application in
major appliance applications including that they do not
utilize quick connect connectors, they can be difficult
and/or expensive to fabricate, and/or they can be diffi-
cult to use.

[0003] Accordingly, an object of the present invention
is the provision of integrated quick connect tubing that
incorporates a quick connect connector on one or both
ends of corrugated or other tubing for use in major ap-
pliance applications. This and other objects of the
present invention are attained by integrated quick con-
nect tubing that includes a quick connect retainer that is
integrated as a cuff into appropriate tubing.

[0004] Other advantages and novel features of the
present invention will become apparent in the following
detailed description of the invention when considered in
conjunction with the accompanying drawings.

Brief Description Of The Drawings

[0005] FIG. 1is an elevational schematic representa-
tion, partially in cross-section, of an integrated quick
connect tubing assembly according to the present in-
vention;

[0006] FIG. 2is an elevational schematic representa-
tion of an integrated quick connect tubing assembly and
appropriate fitting according to the present invention;
[0007] FIG. 3is an elevational schematic representa-
tion of an integrated quick connect tubing assembly ac-
cording to the present invention;

[0008] FIG. 4 is a perspective view of a household
washing machine illustrating one use of the integrated
quick connect tubing assembly shown in FIG. 1; and
[0009] FIG 5isacross-sectional view of a second em-
bodiment of an integrated quick connect tubing assem-
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bly according to the present invention.

Detailed Description Of The Invention

[0010] FIG. 1is an elevational schematic representa-
tion of an integrated quick connect tubing assembly 10
according to the presentinvention. Integrated quick con-
nect tubing assembly 10 preferably includes quick con-
nect sleeve 18, which is preferably monolithically
formed as a cuff with corrugated tubing 14. In addition
to corrugated tubing, integrated quick connect sleeve 18
can be formed with other types of tubing, such as a flex-
ible smooth wall tubing. In one embodiment, integrated
quick connect tubing assembly 10 may be fabricated
from appropriate rigid plastic including polypropylene.
[0011] Sleeve 18 is normally formed from the same
material as tubing 14 and may be fabricated from ap-
propriate plastic including polypropylene. Sleeve 18 is
stepped in three varying diameters with the smallest di-
ameter step immediately adjacent to the corrugated tub-
ing.

[0012] Quick connect stepped retainer 12 may be fab-
ricated from appropriate rigid plastic including polypro-
pylene. Quick connect stepped retainer 12 is also pref-
erably fabricated from the same or substantially the
same polymer as tubing assembly 10 and is most pref-
erably spin welded to interior surface 16 of the largest
diameter step of the sleeve 18. Sleeve 18 preferably has
a stepped circular interior comprising a quick connect
retainer having three different diameters. The second
diameter 17 is a seal portion, the second diameter being
smaller than the first diameter. The third diameter 15 is
a seal retaining portion, the third diameter 15 being
smaller than the second diameter. The seal portion 17
is between the quick connect retainer portion 24 and the
seal retaining portion 15 and is monolithic with the length
of corrugated tubing 14. The sleeve 18 preferably is
monolithically fabricated with corrugated tubing 14 at
one or both ends of corrugated tubing 14 with quick con-
nect retainer 12 attached to one or both ends of corru-
gated tubing 14. In addition, other methods of joining
quick connect retainer 12 within interior surface 16 of
sleeve 18 could be used including, for example, a sonic
weld, an adhesive and/or an interference fit.

[0013] Quick connect retainer 12 preferably includes
outwardly extending flange 20 integrally formed in an
outward portion thereof to control the axial positioning
of quick connect retainer 12 relative to sleeve 18. In ad-
dition, quick connect retainer 12 also includes an in-
wardly extending flange 22 integrally formed in an in-
ward portion thereof. Preferably, inwardly extending
flange 22 consists of a plurality of discontinuous seg-
ments 27. Inwardly extending flange 22 abuts shoulder
19. An appropriate fitting 50 (see FIG. 2) may be a pump
port or drain connector adapted for use with integrated
quick connect tubing assembly 10. Intermediate wall
portion 24 extends between and joins outwardly extend-
ing flange 20 and inwardly extending flange 22 in quick
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connect retainer 12. A sealing ring 26 is positioned be-
tween shoulder 21 and flange 22. Sealing ring 26 is pref-
erably fabricated from appropriate thermoplastic elas-
tomers or rubbers. The outside diameter of intermediate
wall portion 24 of quick connect retainer 12 is preferably
slightly smaller than the inside diameter of sleeve 18 to
allow quick connect stepped body or retainer 12 to be
inserted into and positioned inside of sleeve 18. A slight
interference fit is required if spin welding or sonic weld-
ing is used.

[0014] Quick connectretainer 12 further preferably in-
cludes a plurality of flexible fingers 28 extending inward-
ly at an angle in order to connect integrated quick con-
nect tubing assembly 10 to an appropriate fitting 50. The
interior of quick connect retainer 12 could utilize a vari-
ety of quick connect designs to facilitate connection to
and disconnection from other components that are well
known in the industry. In addition, the length of corru-
gated tubing 14 may be readily increased or decreased
as needed to accommodate variations in the distance
between components to be joined by integrated quick
connect corrugated tubing assembly 10.

[0015] Integrated quick connect corrugated tubing as-
sembly 10 is preferably fabricated by inserting quick
connect stepped body or retainer 12 into sleeve 18 into
position such that outwardly extending flange 20 of
quick connect retainer 12 abuts upon the end of sleeve
18. Quick connect retainer 12 is secured in this position
by, most preferably, a spin weld, although other joining
methods could alternatively be used, for example, a
sonic weld, an adhesive and/or an interference fit.
[0016] FIG. 2is an elevational schematic representa-
tion of an integrated quick connect tubing assembly 10
and appropriate fitting 50. The fingers 28 are depressed
by the pressure of an appropriate fitting 50 when the fit-
ting 50 is inserted into the integrated quick connect tub-
ing assembly 10. Once the quick connect tubing assem-
bly 10 has been fully slid onto an appropriate fitting 50,
an outwardly extending section or flange 52 on fitting 50
is held in place by flexible fingers 28 securing the flange
52 in between the inwardly extending flanges 22 and the
ends of fingers 28. The quick connect tubing assembly
is held in place by fingers 28 due to the resilience of
fingers 28. A seal is thus formed between sealing ring
26 of the quick connect tubing assembly 10 and the out-
er surface 54 of the appropriate fitting 50. Integrated
quick connect tubing assembly 10 may be detached
from the appropriate fitting by depressing fingers 28.
Fingers 28 may be depressed by sliding an optional ring
(not shown) located around the axis of fitting 50 in the
direction of quick connect tubing assembly 10 thereby
depressing fingers 28.

[0017] FIG. 3is an elevational schematic representa-
tion of an integrated quick connect tubing assembly 10
according to the present invention. Corrugated tubing
14 may be fabricated in a variety of lengths and diame-
ters in order to facilitate varying major appliance appli-
cations including clothes washing machines and dish-
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washers. Washing machine drain fitting 11 may also be
integrated with integrated quick connect tubing assem-
bly 10.

[0018] FIG. 4 is a perspective view of a household
washing machine 70. Integrated quick connect corru-
gated tubing 10 is shown as a drain tube from the wash-
ing machine to an external drain, as a drain tube from
the tub 62 of the washing machine through a drain 64
to a pump 60, and as a clean water tube from a pump
60 to the top of the tub 62.

[0019] FIG. 5 shows a second embodiment of the in-
tegrated quick connect tubing assembly 10'. Integrated
quick connect tubing assembly 10' is preferably formed
from a thermoplastic elastomer material, such as San-
toprene®, or from rubber or rubber like materials. In this
second embodiment, at least a portion of tubing 14' is
formed the thermoplastic elastomer material. An end of
tubing 14' includes a monolithically formed quick con-
nect sleeve or cuff 18'. Quick connect stepped retainer
12 fits within quick connect sleeve 18' and is attached
as described above for integrated quick connect tubing
assembly 10. Because of the properties of thermoplastic
elastomer material, a seal 26 is not required. A portion
26' of thermoplastic elastomer tubing 14' acts as a seal-
ing surface for the pump nozzle or drain connector 50.
[0020] Accordingly, although the present invention
has been described above in detail, the same is by way
of illustration and example only and is not to be taken
as a limitation on the present invention. It is apparent to
those having a level of ordinary skill in the relevant art
that other variations and modifications in integrated
quick connect corrugated tubing in accordance with the
present invention, as described and shown herein,
could be readily made using the teachings of the present
invention. Accordingly, the scope and content of the
present invention are to be defined only by the terms of
the appended claims.

Claims
1. In combination:

amajor household cleaning appliance (70) hav-
ing atleast one internal component (62, 60), the
at least one internal component having at least
one male fitting (50) thereon: and

a tube (14) having two ends, at least one of the
ends having a quick connect fitting (18, 12)
thereon, the quick connect fitting releasingly
engaging the at least one male fitting.

2. The combination according to claim 1, wherein the
major household cleaning appliance has a plurality
of internal components, the internal components
each having at least one male fitting thereon, the
tube having a quick connect fitting at both ends, one
quick connect fitting being adapted to releasingly
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engage a male fitting on one internal component,
the other quick connect fitting being adapted to re-
leasingly engage a male fitting on another internal
component.

The combination according to any of the preceding
claims, wherein the tube is a drain tube adapted to
drain water from within the major household clean-
ing appliance.

The combination according to any of the preceding
claims, wherein the tube is a corrugated tube.

The combination according to any of the preceding
claims, wherein the tube has at least a portion
formed of thermoplastic elastomer, at least one end
of the tube being formed of the thermoplastic elas-
tomer, the at least one end of the tube being formed
of the thermoplastic elastomer having a quick con-
nect fitting thereon, the quick connect fitting retain-
ingly and releasingly engaging the at least one male
fitting, the tubing adjacent the quick connect retain-
er sleeve having a smaller diameter than the quick
connect retainer sleeve, the tubing smaller diame-
ter portion sealingly engaging the at least one male
fitting.

A quick connect assembly for use in household
cleaning appliances, the quick connect assembly
comprising:

a quick connect fitting having a quick connect
retainer sleeve (18); and a quick connect retain-
er (12) integrated into the sleeve,

the quick connect fitting being adapted to be re-
movably attached to a fitting in the household
cleaning appliance.

The quick connect assembly according to claim 6,
wherein the quick connect fitting is fabricated from
plastic.

The quick connect assembly according to claim 7,
further comprising:

a length of corrugated tubing (14), wherein the
quick connect retainer sleeve (18) is integral to
the corrugated tubing; and, the quick connect
retainer (12) is integrated into the sleeve.

The quick connect assembly according to claim 8,
wherein the quick connect retainer sleeve is mono-

lithic with the corrugated tubing.

The quick connect assembly according to any of
claims 6 through 9, further comprising:

a quick connect retainer (12) integral with the
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1.

12.

13.

14.

15.

16.

sleeve (18), the quick connect retainer compris-
ing: an outwardly extending flange (20); an in-
wardly extending flange (22); and an interme-
diate wall portion (24) connecting the outwardly
extending flange and the inwardly extending
flange.

The quick connect assembly according to any of
claims 6 through 9, further comprising:

a quick connect retainer (12) attached to the in-
terior of the quick connect sleeve (18), the quick
connect retainer having a plurality of inwardly
extending resilient fingers (28), the resilient fin-
gers being adapted to retainingly and releas-
ingly engage a male fitting.

The quick connect assembly according any of
claims 6 through 11, further comprising:

an elastomeric sealing ring (26) adapted to
sealingly engage the male fitting.

The quick connect assembly according to claim 12,
wherein the quick connect sleeve has a stepped cir-
cular interior comprising: a quick connect retainer
portion having a first inner diameter (16); a seal por-
tion (17) having a second diameter, the second di-
ameter being smaller than the first diameter; and a
seal retaining portion (15) having a third diameter,
the third diameter being smaller than the second di-
ameter, the seal portion being between the quick
connect retainer portion and the seal retaining por-
tion, the seal retainer portion being monolithic with
the length of corrugated tubing, the quick connect
retainer engaging the quick connect retainer portion
of the stepped circular interior.

The quick connect assembly according to claim 13,
wherein the elastomeric sealing ring (26) fits radially
within the inside diameter of the seal portion (17) of
the stepped circular interior and fits axially against
a shoulder (21) formed between the seal portion of
the stepped circular interior and the seal retaining
portion of the stepped circular interior.

The quick connect assembly according to claim 13,
wherein the quick connect retainer has an annular
shape with an outwardly extending flange (20) at
one end thereof and an inwardly extending flange
(22) at the other end thereof, the outwardly extend-
ing flange engaging a free end of the quick connect
sleeve, the inwardly extending flange engaging a
shoulder (19) formed between the quick connectre-
tainer portion of the stepped circular interior and the
seal portion of the stepped circular interior.

The quick connect assembly according to claim 15,
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wherein the quick connect retainer inwardly extend-
ing flange is formed of a plurality of discontinuous
flange sections (27).

A method of removably attaching tubing to house-
hold cleaning appliances, the household cleaning
appliance having at least one fitting, said method
comprising the steps of;

providing a quick connect assembly (10) inte-
gral with a length of tubing (14), said quick connect
assembly comprising: a quick connect retainer
sleeve (18); and a quick connect retainer (12) inte-
gral with the sleeve; and

retainingly and removably attaching said
quick connect assembly to said fitting.

The method according to claim 17, wherein the
quick connect retainer includes a plurality of flexible
fingers (28) and the step of retaining and removably
attaching said quick connect assembly includes
flexing the plurality of flexible fingers with an radially
outwardly extending flange (52) on said at least one
fitting.

A tubing assembly comprising:

a length of tubing (14), at least a portion of the
tubing, including an end of the tubing, being
formed from a thermoplastic elastomer;

a quick connect sleeve (18) monolithic with the
end of the length of the tubing formed of ther-
moplastic elastomer; and

a quick connect retainer (12) integrated into the
quick connect retainer sleeve.

The tubing assembly according to claim 19, wherein
the quick connect retainer comprises: an outwardly
extending flange (20); an inwardly extending flange
(22); and an intermediate wall portion (24) connect-
ing the outwardly extending flange with the inwardly
extending flange.

The tubing assembly according to claim 19, wherein
the quick connect retainer includes a plurality of in-
wardly extending resilient fingers (28), the resilient
fingers being adapted to retainingly and releasingly
engage a male fitting.
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